Helix formation in enzymically ligated peptides as a driving force for the synthetic reaction: example of alpha-globin semisynthetic reaction.
The alpha-globin semisynthetic reaction, namely, the ligation of the complementary fragments of alpha-globin, alpha 1-30 and alpha 31-141, in the presence of 30% l-propanol that is catalyzed by V8 protease is distinct as compared with the previously studied protease-catalyzed splicing of the discontinuity sites of the fragment complementing systems [Sahni et al. (1989) Biochemistry 28, 5456]. The complementary fragments of alpha-globin do not exhibit noncovalent interaction between them even in the presence of l-propanol, the organic cosolvent used to facilitate the alpha-globin semisynthetic reaction. Besides, a significant portion of the fragment alpha 31-141 does not contribute to the protease-catalyzed splicing reaction. Alpha 1-30 and alpha 31-40 are ligated by V8 protease to yield alpha 1-40 in much the same way as the splicing of alpha 1-30 with either alpha 31-141 or alpha 31-47 to yield alpha-globin or alpha 1-47, respectively. An equimolar mixture of alpha 1-30 and alpha 31-40 does not show any 'complexation' in the presence of 30% l-propanol, the medium used for the synthetic reaction. The splicing junction, i.e., Glu30-Arg31 peptide bond, is located in the middle of the B-helix (residues 20-35) of the parent protein. Most of the residues from the A-helix of the protein could also be deleted from segment alpha 1-30 without influencing the V8 protease-catalyzed splicing reaction.(ABSTRACT TRUNCATED AT 250 WORDS)